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Introduction
Chronic low back and leg pain (CBLP) related to the 

degenerative lumbar spine is one of the most prevalent non-
fatal conditions worldwide and a significant cause of long-
term disability [1-5]. Although most of these patients receive 
a conservative care program, an increasing number is offered 
spine surgery [5]. In most of these cases, spine surgery 
is offered to deal with nociceptive pain due to neuronal 
compression and/or instability of a lumbar segment. The 
spine surgery success rate can be as high as 89% (depending 
on the type of spine surgery) [6] but there is a percentage 
of patients that experiences persistent postoperative back 

Retrospective Study

Abstract
Spinal surgery for patients with degenerative lumbar spine disorder has a high success rate, but some patients experience 
postoperative back and leg pain (POBLP). Some of these patients are diagnosed to have Failed Back Surgery Syndrome 
(FBSS). Spinal cord stimulation (SCS) has been documented to be an effective treatment for FBSS. The success rate of SCS 
is higher in patients who are treated within one year after their last spine surgery. This retrospective analysis of hospital 
records of patients receiving SCS for failed back surgery syndrome (FBSS) aims at evaluating the current trajectory FBSS 
patients follow and to record the time delay between their last spine surgery and SCS trial.

The records of patients from two tertiary referral centers who received SCS for FBSS between 2011 and 2014 were 
retrieved. The time between last spine surgery and SCS trial was calculated and the number of events (outpatient visits, 
diagnostic imaging procedures and interventional pain therapy) in this time lapse were counted.

The mean time between the last spine surgery till trial SCS is 41 months (SD 18 months) for Queen’s Medical Center and 
31 months (SD 24 months) for AZ Nikolaas Hospital. In this time period, the patients had a mean of 4.5 outpatients visits, 
11 diagnostic imaging procedures and 3 interventional pain therapies.

In patients suffering from FBSS, the long time delay between last spine surgery and trial SCS, and the high number of 
events patients are exposed to during this period, indicate potential for pathway improvement.
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Materials and Methods
Two tertiary referral centers participated in this study: 

Queen’s Medical Center (QMC) in Nottingham (United 
Kingdom) (centre 1) and AZ Nikolaas Hospital (AZN), in 
Sint-Niklaas (Belgium) (centre 2). Record cards of patients 
who received a trial SCS for FBSS/PPNP related to their last 
spine surgery, between 2011 and 2014 were retrieved. All 
patient information was anonymized and de-identified prior 
to analysis. The ethical committee of AZN gave approval to 
conduct this study (EC 17040).

The delay between the last unsuccessful spine surgery 
and trial SCS was registred in months. The number of 
‘events’, defined as: Outpatient visits, interventional pain 
treatments and medical imaging, related to the POBLP were 
counted. The available data from centre 2 allowed separating 
interventional pain treatment procedures from outpatient 
visits, which could not be done for centre 1.

A descriptive data analysis was performed using Excel. 
Outcome is given as mean, range and SD.

Results
In centre 1, 26 patients were identified as having a trial 

SCS for FBSS/PPNP. The mean time delay between the last 
unsuccessful spine surgery and trial SCS was 41 months (SD 
18 months). In this time period, the patients underwent 16 
(average 0.75) medical imaging procedures and patients had 
an average of 11 outpatient visits and/or interventional pain 
treatments related to their POBLP.

In centre 2, 41 patients who received a trial SCS for FBSS/
PPNP could be identified for this analysis. The mean time 
delay between the last unsuccessful spine surgery and trial 
SCS was 31 months (SD 24 months).

In this centre, the patient contacts with the hospital with 
respect to their POBLP (‘events’) could be split into medical 
imaging (diagnostic), outpatient visits (consultations) and 
interventional pain procedures (procedures). Between the 
last spine surgery and trial SCS, the mean number of events 
was 18 (SD 23). The mean number of consultations was 11 
(SD 15), of medical imaging procedures 4.5 (SD 10) and of 
interventional pain procedures 3 (SD 4).

Discussion
This study confirms our assumption that in some cases of 

FBSS/PPNP in the POBLP patient, the time delay between last 
spine surgery and trial SCS is far more than one year; in fact it 
is 41 months in centre 1 and 31 months in centre 2. The wide 
variation in time between the last spine surgery and the trial 
SCS for the FBSS/PPNP patient in our two referral centers, 
seems indicative for the absence of an established therapeutic 
algorithm for the POBLP patient. It might also take too long 
before the diagnosis of FBSS/PPNP in some POBLP patients 
is established, or, other less effective therapeutic trials are 
offered to the FBSS/PPNP patient for a long time period.

Despite being treated in tertiary SCS referral spine centers, 
FBSS/PPNP patients had not only a long time delay between 
their last spine surgery and trial SCS, they also had a high 
number of events prior to the trial SCS.

and leg pain (POBLP) [6]. In recent years, the phenotyping 
of POBLP has become increasingly important to guide the 
treatment selection after unsuccessfull spine surgery [2-4,7-
9].

Repetitive surgical treatment in POBLP patients can only 
be an option, in case of mechanical nociceptive low back pain 
and/or nociceptive leg pain due to a persistent compression 
of a nerve root [10,11]. In some cases, the POBLP can be 
diagnosed as ‘Failed Back Surgery Syndrome’ (FBSS) [12]. 
FBSS is defined as “chronic radicular pain that has recurred 
or persists in the same distribution despite anatomically 
satisfactory previous surgery”. It implies that previous surgery 
has not yielded the expected pain relief [13,14]. In FBSS, the 
POBLP is characterized by an incapacitating back and leg 
pain of a neuropathic type. If the postoperative pain consists 
mainly of neuropathic leg pain, the syndrome recently has 
been identified as Persistent Postoperative Neuropathic Pain 
(PPNP) [15]. In some POBLP patients, there is no indication 
for repetitive surgery nor a clear neuropathic pain pattern. 
These patients just do not reach the minimal clinically 
important difference (MCID) before and after spine surgery, 
for unknown reasons, although this MCID is seldom defined 
in daily practive nor in clinical studies [16].

For the FBSS/PPNP patients, spinal cord stimulation (SCS) 
has been documented to offer an effective treatment [13,17-
19]. A systematic review on the treatment options for FBSS 
shows that the strongest evidence for long-term treatment 
exists for SCS, with 1B evidence compared to conventional 
medical management and reoperation [20]. A study on the 
influence of SCS in FBSS patients with the generator either on 
or off showed a significant improvement in gait and posture 
when the generator was turned on [21]. Moreover, a case 
control study showed that the use of SCS in patients with FBSS 
was associated with reduced sick leave and disability pension 
[22]. Another retrospective analysis on the use of healthcare 
resources in over 120,000 FBSS patients with a follow-up of up 
to 9 years, showed improved long-term health economics to 
support the long-term cost utility of SCS [23-26]. The success 
rate of SCS for these two conditions is higher in patients who 
are treated within one year after their last unsuccessfull 
spine surgery [19]. Our clinical observation, however, learns 
that most patients follow a much longer trajectory of trial 
and error after their last spine surgery, before trial SCS. Due 
to a lack of a validated therapeutic algorithm or pathway 
for the management of POBLP patients, they frequently 
get lost between medical departments and/or undergo 
multiple diagnostic tests and therapeutic interventional pain 
treatments, prior to the diagnosis of FBSS/PPNP and prior to 
trial SCS.

We assume that the time delay in our tertiary referral 
centers between the last spine surgery and trial SCS is 
significantly more than one year and that this time delay 
is characterized by multiple and diverse diagnositic steps/
medical acts.

We retrospectively evaluated the trajectory and time 
delays between the last spine surgery and the trial for SCS in 
our FBSS/PPNP patients.
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procedures were carried out between the last spine surgery 
procedure and trial SCS but one patient even underwent 67 
medical imaging procedures.

In centre 2, the mean number of events between the last 
surgery and trial SCS was 18 (range 2-112). This consisted of 
a mean of 11 outpatient visits, 4.5 imaging procedures and 
3 interventional pain therapies. Although the mean figures 
seem reasonable, the wide range is indicative for the long 
trajectory some patients follow.

Some POBLP patients experience persistent pain, not 
due to persistent neuronal compression, a complication, or a 
mechanical instability and the diagnosis of FBSS/PPNP cannot 
be established. In most clinical practices a minimal clinically 
important difference (MCID) is not defined. As such, it is hard 
in this patient category to indicate if the postoperative result 
is within normal limits. Lack of sufficient pain alleviation 
after spine surgery may be encounterd, besides insufficient 
surgical decompression or FBSS. The POBLP patient should 
be evaluated for all possible facets of his bio-psycho-social 
conditions. But this is not the scope of this paper. We focused 
on the time delay and number of events in the FBSS/PPNP 
patient.

Once the diagnosis of FBSS is established, the best 
treatment option is SCS [30] preferentially with a trial that 
starts within the first year after the diagnosis [19].

Therefore, it is striking that the mean time delay between 
the last surgical procedure (which can be the first) and the 
trial SCS in centre 2 took 31 months, and in centre 1, 41 
months. This clearly illustrates the absence of a generally 
accepted flow chart for POBLP patients or the reluctance to 
propose SCS, early after the FBSS/PPNP diagnosis. However, 
SCS has been proven the offer the best treatment option in 
case of FBSS.

With the actual medical knowledge of POBLP, FBSS and 
SCS, a simple managing and treatment flow-chart could 
be proposed (Figure 1). In each POBLP patient, one has to 
investigate whether nervous structures are still compressed 
and/or whether an evident spinal instability/complication is 
present. These are the three conditions in which repetitive 

To our knowledge, this is the first study that looked at 
these parameters in POBLP patients. As such, comparison 
of our results with the existing literature on this subject 
is impossible. Nevertheless, several attempts by different 
authors have been made to promote an algorithm or pathway 
for the management of POBLP patients [27,28]. In case of 
SCS, all authors are specifying the need for correct patient 
selection via a multidisciplinary team and are advocating early 
referral for trial SCS to improve treatment outcome [27,28].

To make the time delay between the last unsuccessful 
spine surgery and trial SCS in case of FBSS/PPNP for POBLP 
patients shorter, three main issues have to be addressed; is 
there in the POBLP patient an indication for repeated spine 
surgery or is the postoperative pain characterized by a 
peripheral sensitization and can the diagnosis of FBSS/PPNP 
be confirmed, or is the pain within normal postoperative 
limits.

Repeated spine surgery can only offer decompression of 
nervous structure(s) and/or stabilization of evident instable 
segment(s), or corrections of complications such as pedicle 
screw malpositioning. Therefore the diagnostic process of 
patients with POBLP should first control for (residual, new) 
nerve compression and/or instability and should exclude 
complications. In the postoperative spine, compressed 
nervous structures can be identified by contrast enhanced 
Magnetic Resonance Imaging (MRI), whereas evident 
instability can be diagnosed by standing or dynamic X-Rays 
of the lumbar spine [29]. Major complications such as pedicle 
srews/cages, violating the spinal canal can be identified 
by these medical imaging procedures too. If no nervous 
structures are compressed and/or the POBLP is not due to an 
evident instability of the lumbar spine, and no complications 
necessitating additional surgery can be seen, no further spine 
surgery should be recommended.

The diagnosis of FBSS/PPNP can be made in case of 
a persistent incapacitating pain, characterized by a de-
afferentation pain in the back and/or the leg(s) while a 
persistent nociceptive pain due to neural comprerssion is 
excluded [12]. This takes two events (medical imaging). In this 
survey however, in centre 2, a mean of 4.5 medical imaging 
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Figure 1: Proposed high level failed back surgery syndrome patient flow.
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spine surgery can be considered. These conditions can be 
easily diagnosed by contrast enhanced MRI and dynamic 
X-Rays respectively. If these conditions do not exist, one 
should exclude the diagnosis of FBSS/PPNP. All conditions 
that can be dealth with by repeated spine surgery should be 
excluded and the pain must clearly have the characteristics 
of a peripheral sensitization. Existing questionnaires such as 
DN4 (Douleur Neuropathique en 4 questions) or LANSS (Leeds 
Assessment of Neuropathic Symptoms and Signs) could help 
spine surgeons to better identify the neuropathic nature of 
pain [13]. SCS has been documented to be the most effective 
treatment option for these patients, the sooner the better 
[27].

In our opinion there is no need for numerous other 
‘events’ nor for a long time delay, once the diagnosis of FBSS/
PPNP is clear.

From this observation one might expect that an improved 
referral system, based on the previously described algorithm 
for POBLP patients, to a multidisciplinary spine unit (MSU) 
consisting of a team involving all the relevant specialists 
(neurosurgeon and/or orthopedic surgeon, anesthesiologist-
pain specialist, physical therapist, psychologist) may 
significantly reduce the time delay between the last spine 
surgery and the appropriate management of the medical 
problem. The importance of a MSU to assess these patients 
was described by Chan [31]. An early mutldisciplinary 
management should allow timely use of SCS, thus increasing 
the chances for success [32,33].

The management of POBLP patients via a MSU is also 
expected to reduce the number of “events” the patients 
still undergo nowadays before obtaining trial SCS. This 
involvement of a MSU will most likely lead to an optimization 
of the hospital’s resources and to a reduction of waste, 
limiting the time the patient spends to get the appropriate 
treatment and the number of ‘events’, embracing a more cost 
effective POBLP patient management process.

With emerging evidence and national policy guidance in 
some countries, it may be imperative now to adopt a pathway 
for early phenotyping of POBLP within the first 12 months of 
presentation and early trial of SCS.

The weakness of our study is the fact that the records were 
retrospectively retrieved from the hospital data-base, this 
means that there is not always information on the patient’s 
trajectory outside the hospital, which can include surgery, 
diagnostic procedures and treatment in another hospital. 
Our findings, however, support the hypothesis that patients 
with POBLP follow a long trajectory that is a burden for the 
patient, his/her environment and society.
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